In this work a generalized Pauli's theorem (proved by D. S. Shirokov for two sets e a , h a , a = 1, . . . , n of Clifford algebra elements Cℓ(p, q), p + q = n) is extended to the case, when one or both sets of elements depends smoothly on points x of the Euclidian space. We prove that in this case for any point x 0 of Euclidian space there exists ε-neighborhood O ε (x 0 ) and there exists smooth function T : O ε (x 0 ) → Cℓ(p, q) such that two sets of Clifford algebra elements are connected by a similarity transformation h a (x) = T (x) −1 e a (x)T (x), a = 1, . . . , n in O ε (x 0 ).
Let V be r-dimensional Euclidian space with scalar product (x, y), ∀x, y ∈ V and with the norm x = (x, x), ∀x ∈ V.
Let Ω be domain in V and let ε > 0 be positive real number. ε-neighborhood of a point x 0 ∈ V is the domain O ε (x 0 ) = {x ∈ V : x − x 0 < ε}.
Consider a real or complex (F = R or F = C) Clifford algebra Cℓ e, e a , e ab , . . . , e 1...n ,
1 An important special case is r = n, when the basis of V is the set of generators e a . In this case V can be considerd as a pseudo-Euclidian space with two metrics -Euclidian and pseudo-Euclidian. We use Euclidian metric to determine a neighborhood of a point.
enumerated by ordered multi-indices of length from 0 to n.
The generators satisfy the relations
where η ab are elements of the diagonal matrix η of order n with p elements equals 1 and q elements equals −1 on the diagonal.
Consider a function
with values in Clifford algebra Cℓ
where u = u(x), u a = u a (x), . . . are functions Ω → F and basis elements (1) do not depend on x ∈ V . If functions u, u a , . . . , u 1...n have continuous derivatives up to order k in Ω, then we say that (real or complex) functions u, u a , . . . , u 1...n and f belong to the class C Theorem 1 (Local generalized Pauli's theorem in the case of even n).
Let n be even positive number and h
Then for any x 0 ∈ Ω there exists ε > 0 and there exists a function
The function T (x) is defined up to multiplication by (real in the case
) that is not equal to zero for any point of O ε (x 0 ). We denote
and so on. Let denote elements e, h a , h ab , . . . , h
1...n by h
A . Let consider sum of the following form (sum over all ordered multi-indices A of length from 0 to n)
where F is an element of the basis (1).
Consider an arbitrary point x 0 ∈ Ω. By generalized Pauli's theorem [1] we have at least one basis element (1) (denote it by F ) for which
We define the norm of Clifford algebra elements by
where the operation of Hermitian conjugation † is defined in [2] . Then from (3) we obtain
Since a linear combination of functions of class
Then there exists a real number ε > 0 such that
in ε-neighborhood of the point x 0 . Consequently, we construct a function
. By generalized Pauli's theorem [1] we have
or, equivalently,
The theorem is proved.
The theorem evidently generalizes to the case when both sets of Clifford algebra elements depend on points x of the Euclidian space.
Let formulate and prove a similar theorem for the case of odd n.
Theorem 2 (Local generalized Pauli's theorem in the case of odd n for real Clifford algebra).
Let n be positive odd number and h
Then the product h Before discussing the proof of this theorem let us formulate another theorem.
Theorem 3 (Local generalized Pauli's theorem in the case of odd n for complex Clifford algebra).
Then the product h
does not depend on x and equals ±e (in the case p − q = 1 mod 4) or ±ie (in the case p − q = 3 mod 4) or ±e 1...n (in both cases). Then for any point x 0 ∈ Ω there exists ε > 0 and there exists a function Proof. Proofs of Theorems 2 and 3 are similar to the proof of Theorem 1. We must use generalized Pauli's theorems [1] for Clifford algebras of odd dimension n. We consider expressions (instead of the expressions (2)) All other considerations are similar to considerations for the case of even n. The theorems are proved. Theorems 2 and 3 evidently can be generalize to the case when both sets of Clifford algebra elements depend on points x of the Euclidian space.
